Purpura fulminans is a rare complication of septic shock, often associated with Streptococcus pneumoniae. Patients with anatomic or functional asplenia are at increased risk for infection because of impairment of their ability to defend against encapsulated pathogens. We report the case of a previously healthy, unimmunized 33-year-old female with functional asplenia who presented in septic shock and purpura fulminans and died in spite of maximal resuscitative measures. The clinical presentation, diagnosis, and management of purpura fulminans are reviewed. Purpura fulminans is a rare condition that requires early diagnosis and aggressive management by emergency physicians.
Purpura fulminans (PF) is a life-threatening condition typically affecting individuals with impaired immune systems, including functional asplenia. It is an uncommon but dramatic manifestation of severe sepsis associated with the rapid development of disseminated intravascular coagulation (DIC) and circulatory failure as a result of simultaneous intravascular hemorrhage and thrombosis. 1 PF is frequently fatal, with mortality rates exceeding 40%. The rash of PF initially appears as well-demarcated erythematous macules that rapidly progress to areas of hemorrhagic necrosis, often surrounded by an erythematous border. 2 Hemorrhage into these necrotic areas causes the lesions to become painful, dark, and elevated and may be associated with vesicle or bulla formation. 2 Survivors often suffer significant morbidity, including tissue necrosis requiring skin grafts and amputation. 1 Functional asplenia, or hyposplenism, occurs when the spleen is anatomically present but has impaired reticuloendothelial functioning. Individuals with asplenia are at increased risk for sepsis, with an incidence of 0.9 to 3.2%. 3, 4 Sepsis in individuals with asplenia is frequently fatal, with mortality rates of 50 to 70%. 5 Infections in people with asplenia are most often secondary to encapsulated bacteria, namely Streptococcus pneumoniae, Haemophilus influenzae type b, and Neisseria meningitidis, with S. pneumoniae accounting for 50 to 90% of cases. 6, 7 We report a case of a 33-year-old female with functional asplenia who presented with PF secondary to S. pneumoniae. The clinical presentation, diagnosis, and management of PF are reviewed.
CASE REPORT
A 33-year-old female with a complaint of chest pain and shortness of breath was brought to the emergency department (ED) by ambulance. Although distressed, the patient was able to give a brief history. She stated that the previous evening, she had felt nauseated and vomited but had no other symptoms. In the morning, she awoke with chest pain, shortness of breath, rash, and a feeling of impending doom. Review of systems was negative: specifically, she denied headache, photophobia, neck stiffness, cough, fever, hemoptysis, urinary symptoms, abdominal pain, travel, or sick contacts. She had surgery for an anal fistula 2 months prior to presentation; however, the patient denied any other medical history. Subsequent review of her medical records revealed that she had previously been diagnosed with functional asplenia. This diagnosis was based on the presence of a small spleen on a sonogram and Howell-Jolly bodies in her peripheral blood smear. There was no record of immunization against encapsulated organisms, including S. pneumoniae, and no way for us to confirm immunization status or why immunization may not have occurred.
On examination, the patient was distressed. Her initial vital signs were as follows: heart rate 145 beats/ min, respiratory rate 30 breaths/min, and temperature 37.6uC (99.7uF). Blood pressure and oxygen saturations were unobtainable because of peripheral vasoconstriction. The most striking abnormality was that the patient had a purpuric rash covering her entire body, although the rash was initially less apparent on her abdomen and lower extremities compared to the rest of her body. There was no active external bleeding; however, there was prolonged oozing from sites of venipuncture. She had increased work of breathing and accessory muscle use, as well as bilateral crepitations on auscultation. Jugular venous pressure was flat. The remainder of her examination was normal.
Initial laboratory investigations were normal, with the following exceptions: white blood cell count 10.7 3 10 9 /L, bands 2.4 3 10 9 /L, neutrophils 5.6 3 10 9 /L, platelets 80 3 10 9 /L, creatinine 232 mmol/L, anion gap 25, lactate 13.7 mmol/L, venous pH 7.01, carbon dioxide partial pressure 52 mm Hg, bicarbonate 13 mmol/L, base excess 219 mmol/L, fibrinogen , 0.2 g/L, partial thromboplastin time $ 150 seconds, and international normalized ratio 2.5. Howell-Jolly bodies were present on the peripheral smear. Serum b-human chorionic gonadotropin was negative. Urinalysis and the initial chest radiograph were normal. A second chest radiograph taken a short time later showed pulmonary edema consistent with acute respiratory distress syndrome, but there were no signs of pneumonia. An electrocardiogram demonstrated sinus tachycardia.
Due to her critical condition, the patient was intubated and started on vasopressors. She was aggressively volume resuscitated with normal saline, receiving 5 L in the ED. In addition, she received vancomycin (1 g) and ceftriaxone (2 g). These antibiotics were infused within 15 minutes of the patient's arrival in the ED. She subsequently received piperacillin-tazobactam (4.5 g) for the possibility of intra-abdominal sepsis given her recent surgery. The patient was transferred to the intensive care unit (ICU) with a diagnosis of DIC and PF, secondary to septic shock.
In the ICU, she was given levofloxacin and clindamycin and started on an activated protein C infusion; however, this was stopped when the patient developed gastric bleeding. Blood culture grew grampositive cocci in pairs and chains after 6 hours of incubation. While she was in the ICU, her condition deteriorated. Maximum resuscitative measures were attempted, including massive fluid resuscitation with crystalloids, colloids, and blood products, as well as aggressive administration of vasopressors and inotropes. Despite these measures, the patient expired approximately 12 hours after arriving at the ED. Culture and sensitivity available postmortem confirmed S. pneumoniae sensitive to penicillins and levofloxacin.
DISCUSSION
PF is a hematologic emergency in which there is skin necrosis and DIC.
8 PF is a rare but frequently fatal manifestation of sepsis more often seen in adults with hyposplenism or in individuals with deficiency of protein C or protein S. 8, 9 It is often difficult to identify the source of infection, and there is often only a short, nonspecific prodrome before PF manifests. The dramatic appearance of the patient is related to hemorrhagic infarction of the skin as part of the manifestation of multiorgan system failure. 8 Functional asplenia may occur as a primary, congenital abnormality or arise secondary to other conditions, including sickle cell disease and other hemoglobinopathies, autoimmune diseases, alcoholic liver disease, and gastrointestinal diseases, such as celiac disease. 10, 11 Howell-Jolly bodies (small round or oval bodies representing nuclear remnants in erythrocytes) on the peripheral blood smear are indicative of splenic dysfunction and are present in the blood of all individuals with hyposplenia, except those with only mild impairment of splenic function. 12 Additional hematologic and nuclear investigations, such as radioisotope labeling with technetium, can be performed to confirm the diagnosis of hyposplenism. 12 The majority of the literature pertaining to PF exists as case reports and series rather than systematic reviews or clinical trials. Chalmers and colleagues recently reviewed this literature in an attempt to generate recommendations for the diagnosis and management of PF. 8 Most of the following discussion is based on their conclusions.
The differential diagnosis for PF includes immune thrombocytopenic purpura, thrombotic thrombocytopenia purpura, Henoch-Schö nlein purpura, and warfarin-induced skin necrosis. 8 With the exception of warfarin-induced necrosis, these differential diagnoses are not usually associated with tissue necrosis, and the correct diagnosis can usually be determined based on clinical and laboratory features. 13 PF should be suspected based on the clinical appearance of the patient, and laboratory investigations can be used to confirm the diagnosis. Typically, laboratory testing demonstrates the findings of DIC (increased clotting times, thrombocytopenia, presence of fibrin degradation products, and low levels of fibrinogen), as well as markedly reduced levels of protein C or protein S. 8 Management of PF should focus on the underlying etiology, which is severe sepsis in most adults. Appropriate hemodynamic resuscitation 14 and early antibiotic coverage should be the initial focus of management.
Our patient received numerous antibiotics during her clinical course. S. pneumoniae and N. meningitidis were suspected to be the most likely pathogens. However, other organisms could not be excluded, and antibiotic coverage was kept broad. The patient was initially given vancomycin and ceftriaxone as coverage against N. meningitidis, S. pneumoniae, gram-negative bacilli, including H. influenzae, and Staphylococcus aureus. She was given a single dose of piperacillin-tazobactam to cover possible intra-abdominal sepsis secondary to her recent abdominal surgery, although this was believed to be an unlikely etiology, and the piperacillin-tazobactam was subsequently discontinued. The patient was also treated with levofloxacin to cover possible penicillinresistant S. pneumoniae.
The broad-spectrum antibiotics used in our patient's management are consistent with current sepsis guidelines. 15 These guidelines advocate initial broad-spectrum antibiotic coverage that is reflective of local resistance patterns. 15 Resistance rates for S. pneumoniae, the most common cause of PF, have been measured at 8 to 26% for penicillin, 3 to 5% for thirdgeneration cephalosporins, such as ceftriaxone, and 1 to 3% for fluoroquinolones, such as levofloxacin. 15 There are no documented cases of vancomycinresistant S. pneumoniae in the literature. 15 Although the guidelines do not specifically address the management of PF, they do comment on the management of the common causative pathogens. Based on these recommendations, appropriate initial antibiotic treatment for a patient with PF should include a thirdgeneration cephalosporin, such as ceftriaxone, a respiratory fluoroquinolone, such as levofloxacin, and vancomycin. This regimen will cover the likely organisms, protect against antibiotic resistance, and penetrate the central nervous system in case of meningitis. Antibiotic coverage can be modified as culture results and sensitivities become available.
Interventions to target the coagulopathy should be considered; however, evidence for these treatments is sparse, and no studies specifically examine their role in PF. Fresh frozen plasma should be used to replete consumed coagulation factors, particularly protein C and protein S. Platelet transfusion and cryoprecipitate should be considered for marked thrombocytopenia and hypofibrinogenemia, especially if the patient is bleeding. 8 The role of anticoagulation is unclear. If administered, it should be used cautiously and preferably in consultation with Hematology. Administration of activated protein C (Xigris) had been shown to be beneficial in patients with PF 16, 17 ; however, it has been taken off the market by its manufacturer.
Immunization is recommended as a preventive strategy in individuals with asplenia. Guidelines recommend that hyposplenic individuals be immunized against S. pneumoniae, H. influenzae type b, and N. meningitidis. 18 Although immunizations are effective for reducing the risk of infection, immunization rates remain relatively low as hyposplenia often remains undiagnosed prior to presentation with a serious infection.
CONCLUSIONS
PF is a dramatic manifestation of septic shock often occurring in asplenic individuals. Early recognition and aggressive interventions targeting the underlying etiology are necessary to improve morbidity and mortality. Broad-spectrum antibiotics targeting encapsulated bacteria should be given early in the ED course. Aggressive treatment of coagulopathy is required, although little literature exists to guide practice in an evidence-based fashion.
